Ca2+-stimulated phospholipid phosphoesterase activities in rabbit erythrocyte membranes.
The properties of the enzymes involved in Ca2+-stimulated breakdown of phosphatidylinositol 4'-phosphate (PIP), phosphatidylinositol 4',5'-bisphosphate (PIP2), and phosphatidic acid (PA) in rabbit erythrocyte ghosts were studied. At 25 degrees C, 1 to 180 microM Ca2+ rapidly stimulated the breakdown of PIP and PIP2, and maximal breakdown occurred within 10 minutes at all Ca2+ concentrations. The rate and the total amount of breakdown of PA, PIP, and PIP2 increased with Ca2+ concentration. MgCl2 inhibited the rate of Ca2+-stimulated breakdown of PIP and PIP2 at Ca2+ concentrations less than 10 microM, but did not have any appreciable effects at higher Ca2+ concentrations. MgCl2 also protected against Ca2+-stimulated breakdown of PA. In the presence and absence of 5 mM MgCl2, Ca2+ stimulated half-maximal breakdown of PIP and PIP2 at 2-3 microM under hypotonic and isotonic conditions. In the presence of 5 mM MgCl2, Ca2+-stimulated breakdown of PIP and PIP2 was associated with the release of Pi and inositol bisphosphate. In the absence of MgCl2, Ca2+ stimulated the release of 32P-labeled Pi, inositol bisphosphate, and inositol trisphosphate from labeled PIP, PIP2, and PA. Ca2+ increased phosphatidylinositol content and decreased PIP and PIP2 content in these membranes. The results of this investigation suggest that Ca2+ stimulates the breakdown of polyphosphoinositides by stimulating polyphosphoinositide phosphomonoesterase and phosphodiesterase activities in rabbit erythrocyte ghosts. These activities were activated by less than 3 microM Ca2+ in the presence of MgCl2 under hypotonic or isotonic conditions. These Ca2+-stimulated polyphosphoinositide phosphoesterase activities could therefore be active under physiological conditions in normal rabbit erythrocytes.